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The present invention provides methods and an apparatus for performing amplification and other 
enzymatic reactions on nucleic acid molecules that have been printed onto a solid substrate, such as a 
silicon wafer or glass slide. 
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<7 U ^ K7'^ -f -7 - 4><t U D N A** y J< ^ - ^' ^-^WT -&Sj8 t-S^-r *X«I 

$n<o^i^izfmr^. xii: 

(b) mmi:^tit^4mtM^^f^i.. -sa^flj^-r^xis: 

(c) l£=:3a€S£{id«$XS: 

(d) KlflSlC»T*481Slfit^«U. ^C*€>t5St4^^€ltSTSX«T'* 
CCT. -S^T5X|I. ^«T*X«. i5J:t^3HiT*Xe««MiTlTt>nS 

. x^l^^-S-TS. :^^o 

^Xl!T*oT. ISiR^r*X«lilS»*5Ji<De8i|<0^i*T'^U, ^UTBiSja 

tti$®55g<o$s«{i«#T^, xa; 
<b) mj5fflc«ra««$fi*^«u. ::.m0*fi5^-r*xii: 

(c) IS-SIS«%{^d«^XIl:^J:</ 

. x?S€^-^-r«. :^j*o 

iw^ma) xti (c) (d) *f«a®f7*>n5, a^xgi 

[W5jtJS4 J X« (c> *J:tf (d) J9f|«>1 0-J^2 5iai7*>tV-&, 
^ , tt^m 2 tc IB«<?>:^i56o 

[tt«]®2 21 «ISBSSS>!('^^t-^XlI<J:i;80C|»l57'U'f^ifsC-«(C 
ISffiSn*. iS^R^I */cUH^Jl2 0v>f-tv/>»(cJ5«c?):^^. 

K a^jsi «/icia^3S2<Di-^-rti*ics2K<D^ii* 

-7u=f^ Ky^-<v-*i«fct>'DNA.-j?';;<7-if*-^=g-r^is>Si:>g'&r5xa 
(b) m«atr*,jT^4ilSffl«:^^bTr:®ts%H$«-r-&XIIT*oT, 

ccT. s^T^xaiijit/^^ttai^Tft^n. 
xa: 

<fc Z.<0 ^ :J 5? ^ U :t K 4- e> 11 0 N A - -tf € r * jSig t ift^ 
(b) a«fitS)€:«^ttir*X«7*oT. 



2 0 0 1 -5 1 1 3 6 1 

ltt^lS9l lRKONA*'J>^-t**f^S3E<i!KU>5— b'T*«. S) 

^iSi $/c«»3t^2<;)i.^-fn*'t:K2iJt?):?5^* 

(iff^ipi n ffjja:iffirii€4^ajr5xiit?e»«w'^t?. a^«i«/itt 

(a^Jg 1 3 } R?IttiSK^«5t^^T'^5». a:?R3l 1 2 

[a*^i 7 J ]Kiiefli«ufcta»>5f«iij«)«ric:y--«^5n6. aa^mi 6 
ccT. -:g^T*x«tia;^T-f7t>n. 

<^XI2: 

$>S>fi i:>E^T ^XST o T s ssiR^r-sxaums^s^ia^K^^J^T'^ 

<b) l$:rM:l3?^U=ff^K<?M4»^®«5S«m-r*XST«oT ; 
U y :S 5^ ^ U * K4CR«-r * >t <? ^ K»C*i«fllJT* SlS^iCO* , # 

>fi^ T *x« wBjS ri7 ♦> ti . 

* *S5® t * @*^»ffiT' * r . tasi® *f ffiia=r y 3f 51 u ^j- k y v < 

ia^JS3 01 ♦iKas€« a«j^2 9ciBe<o^v h« 

(a^iS3 n »i4®js«**tcwiL*, a:3ija2 9ictB«fl>^-/ h. 
ia35^3 21 i^4t:-'a«>9 5t:<?>l^Bf*9T'<oa«1^-f'^^y >^^a>B!. ^ 



(a) tm^J^xfyk^ya^o : 

<c) IS^i->/<-J^COffi^?:H55T^¥l5 ; i5<tl/ 

<d) Sfi^*>/^-rtc*j5a€iiAT*#e: 

(b) U^i'^/^-tK^n-y^toisiiOv-iw; 

2 ICKKOiSS, 



[0004] 

ij^lC, ^^^<Oit«§. Ilb< tt^'J J<^-iz>SJfi^^t (PCR) ^3<fcU"^CD^< 

hi^x. p c R « -e <?)iffi»6g?9^ ir V, > L T-2 ^ (7)^ /^^(S ^ : ^liso =1 ;^ 

is <t (/ c COT' u -f Ji<;>s«5i»<?)i« «** j: y^m^ * 5»ihr 5 c e: «f^if 6 n * . 

(00 0 5] 
[000 6] 

fiScT^xa; <c) c:<o~sifi€^i^dif'&xll; (d) J:gSfiia<ci*T 
*ffl«fStdJ3tt. cncj:ij«»^^€J««T*xa; c^T-^^-r^xa. 



2 0 0 1 -511361 

[00 0 1 ) 

{0 0 0 2} 

t toe I g. J. Bacteriol. 63:399, ]952)o IhH«!C, 9 
[0003] 

^^SiXf^ <Ma s k o s ^J:{/S outhern, Nucl. Aei 
ds Res. 20:i 6 7 5. 1 9 9 2) . C ne><0OD NT'Ktt. m< :f 
y^^'-fif— V3> (Southern 6, Genomic* I3:i008. 
1992;Ormanac&, Science 280:1649, 1993) 
ICJ:«DNAS5iJ«<ir€tftv ^3(Sya f -^i'^ U -r: > 

U< WiOiafflW^:ry>^:>'a-:^ (spring probe) tfigMbT 
[00 0 7] 

[0008] 

iJtVi^'mi^Bmzii\,^r. ±K^'(4fecfct/^fi£xli«aa®frt>tv-5p 
[0 0 0 9] 

*$e>i::'^t;o »^»*U<tt. ±IB:t •;:l3?C7U:r^ K^^-f -^-w, 5f^5te 
[0 0 1 0) 

-7-*J:iyDN A<KM^ v-if^-^^r^JSjStvg^r^XfST'^oT. C<7>'K 

x«; (b) j:K}»stcj#-r*««ta€^«or. -fisi^JBiar* 

XfST'^SoT. CCTig'Sr5Xa43<tl/^«lin^T'f7*>ti. fl^W. ABBE? 



coo 1 n 

(a) @(*«t5Ji«-*Sl^^^)^%, C<?>«K»^<CM-f 7y4r'-fXT5m- 
®^<^aiS<c«^?T*. xia; ijjru^ <b) sa^stt&^^ai-r^xii; ccr-Jt 

10 0 12) 

-r y') ^'-( XT i-:^tmmi^^. m-3?'7U^^K. ^J:l>0NA>i?';^7- 
-tf^-^^r-SJSiStiS^-r^XlIT^oT. c:<0iB'&r5XUU±se«<5tf>®?9 
(7>W^T±V. ±SBS}S«e3W<0««*Cgt1^T*, XS; <b> JiK^f «J 

d 5? ^ U 5t ^ KCOf*^®?fe ^«aiT 5XIS ; ^. Z T'. Ji«2^ M =f 5? -? U :t ^ KU 

ti^. xfs^^t:^>*3t»fJ4ffi?n-5« 

[0 0 1 3J 

<6<Z>SffiC4JV>T. *MflSU. iHa^Si^S (9 e n o t y p i n g) €r« 
10 0 14] 

#:5|f t U T mffi $ n -5 ) UM^ $ n fc tSfeH|{Ct!6 •:> TIBS ^ 

so 0 1 8) 

7^22 acai»$n/ct *5^K rpoly-ethylenimine-Bas 
ed Biomolecure A r r a y s J n/c7^{S1]&9ISf iiiipS 6 

0/0 5 3. 3 5 2#^<l:U'^4$(cadn. Cn^I^BaiJSi^ft/c3K@gPi5it$S¥ 

[0 0 19] 

^ 997^7^22 B(::iiS)^l/>t:fc*J«; fComputer Method 
and System for Correlating DdtaJ^@$tV 

5«sM5^i*»as«s^6o/o 5 3, 4 2 9^*ij:in53«ca$*x. cntsaffl 

-•>:;^xA:fo<*:tf:^^tt. *W«S»K:iBtt<Ot Jji^iDI^KTU-f JiTff*?4i*i« 
[0020] 

c n e> <o:^-^« -^euic, *^§«b«<c t2K<?) tti^) ft$3 $. ;t t^K^^o u < 

[0 0 2 1 ] 
(A. ^ISUfi) 



2 0 0 1 —5 1 1 3 6 1 

[0 0 151 

n€fi?abf5^7»v1:< /J^, &'?? 1 997:^1fl22 BiZ^BK^Tz^^^V^^^M 
1108/7 8 6, 8 3 5^ : ^«0 8/7 8 6. 8 3 4^fe J: tf^^O 8/7 8 
7.5 2 l^tC. J 9 9 7^73 2 2Bicai»UJtIi5J»mO 8/8 

98. 1 8 0^ ; K^O 8/8 9 8. 5 6 4 # : ^ct l/^M 0 8/ 8 9 8 . 5 0 
l^€^T*3-:)^>3feg}-S8!*j51$S^ai«ft, 4* ^t/tCSi^'z^Ba^WO 9 7/2 
7 3 3 1 ^ ; {SIggWO 9 7/2 7 3 2 5^; *JJ:V*PISW0 97/2 7 3 2 

[00 16] 

hrte; 1 < y 51 ^ kk5i|* $c^<*»^f-7' u-r . * -f 

<7)^fflti, 1 9 9 7Sf78 2 2aicaia5*v>:it^»;. FMu I t i p I e F 
unctionalities Within An Array Eleme 
nt And Uses T h e r e o f J n^7(egti54$8¥£iBJHSg 6 0/ 

0 5 3. 4 3 6^fc<tt>*^«ca$n. ^nt^Baijradn/c^EiiiEie^B^aiJS 
coo 1 7] 

*^0:/?^i5*t»'y hfc^«C<sgm$tl^55^«s4>^7'U-f tt. 1 9 97^ 
7 32 2B(CtfJffl3nfctl>»;. fApparatus And Method 
s For Arraying Solution Onto A Solid 

Suppor tj tSI3n«:*©ffi5$ftmjjaM6 0/0 5 3, 4 3 5^**1/ 

Pi«icffl?n. z.ixtvsiB)^fiSi^ixtz^m^m^m^nm c ) # <^tc^ 

T. $Si**^rfc*&C. C<Di*®ttB^U/cy •>'-/ K (raised rigi 

©micomductor) <7)m?§i::fctxTlff^X«IM*<Cfct>Tf^^&t)i::i$^ 

- h ? n^?>o '^x/Mf^ WaferNet.San Jose. C A<;>J:^,^k 
[002 2] 

*1g«»Ar$* («iil1f, Af f yme t r I X. P a I o A I t o. C A 
[002 3] 



U/c (photolabi le — pfotected) (sRDISS^ 
4 1 2. 0 8 7#;|3ISS. 5 7 1 . 6 3 9^;^S5, 5 9 3, 8 3 9 

5, 4 3 6. 3 2 7^). tfcuii^mt^^n mku\ ^munm^, 445 

, 934^: EP«RSEP-Bl-0. 3 7 3, 2 0 3 ^ ; 5 , 4 

7 4. 7 9 6^;5fc®«Sftm5, 2 0 2, 2 3 1 #€«&?S<?>C^) ^Sv^raS 

(00 24) 

X^-f Ka>3-T--f V-S^U. ?±J^T'. i /:=WC e I a s s o c l a t © s <H 
ouston, Texas) <?>J: •?4'#*i$aOTg?SS5 ^^x;^^-^ 

P E I T'3-r< iit^5»o C<OP E I u-x-f >^"W. —:^iUhL<it— 

te^atK=t« €:»§r 5o =f V :^ U ^ ^ Ktt'v:^^ i^^l'T' i >i5Jfe UTS 
S57'^>€Kar5* ±e:<-yd5?^r^:tf-KJ:0 5' l'$>li. 

t00 2 Sl 

>cfu>^siiD(c^=r@^a9c{^«$nfi$o m^i^ msiu\ pcr<c^$) 

10 0 2 8) 

T^it^*j-^-ts i-2 0B#i5i, 2 o-sorr-. ft?*U<«mra2 5'CT' 
<c ap) ^n. i}ko)^m<Dm^m^unmif^±^n^^ ^-i'vtr>-5?a 

. ±t2@»^l*(*'« 7 096 m-fn-ift. <py r o t ) *f^t/0. 1 M^^^fi* 
1 5^^H-4B$(SJ, »f K«2 51CT'3 0f>|5I<?>JS«?B$r3jr', 

iij:»;a;3E*tii. ;j^i=±K®»^j#it:«x o, i-5M^fyv> (»*u<tt 

0. 2M^'Jv» ?^^TSv pH7 — pH9<?)0. 1—1 0. OM^-OWlH 
a <»*U<ttpH8. 3</>0. IM ^^t>KN a ) jg^ft^-T-f >^ j.'V- h S 

i^tim^il^ 0. OlM NaCI, 0. 05M E D T A*i 1 0 mM T 

r i 5 (pH8. 0) +T5^ffix 9 sictcd ^cjErt}^ft$n, ±T<nnn^mK 

(0 0 2 9) 

jiSflia«?<t/t^->«/cU7'Kc^jt^Ta^* ti*o flfc<D»$ut^sisie4au:^ 

K'K'Jv-tt, 1 OmM Tris, SOmM NaCi.^^lfSm 

(0 0 3 0] 



2 0 0 1 - 5 1 1 3 6 ) 

S-^^TSA^iCa^^nt^S. 7»i>«tt, /'yn—dUT P (S i g m a , 

Si. L o u i s . MO) %^^Ti--yC' K 5 >X U- > a >U J: »K 

(00 2 6] 

Rock ford, I Li^m<^Zt) . ims^f*mZmii. h«;^PQKV7' 
5/> (i&fkv73{^) (Van Ness&. Nucleic Acids R 
es. 19 : 3345-3350, I 9 9 1 ) *o fW^t^lWx ;SiK<?>*g^bv 
T^J^tf. 0, 0 1 - 1 y g/m I . L < WiS^O. 1 fi g/m I (?>(t 

0-1 0 0 0^^^l']@*«<Dta^bv7'3!;i.) C^JKl^tl-So Z0fs.f6ii. -fisft^^ 
S'rfiis. fJ^Atf. •J>©:^hy'>A, Tf^r^mi-h'J'yis. m&t-f-h*)'^^. tfz 
UTris HCI€7. 0 — 9. 0<Op HKHTffiffi UTSW^tS tlfto 
Uv^0iff?S«. fSU<aS$nfcpH8. 3-pH8. 5O0. 2M ^-I^BN 
aT'**» 1 0/i I Oift{tv7'5J>W01 5mg/m I >§>S3!*f. ^slffl^Fn, 1 — 1 

. 2 0-5 0'C<OI8ST*»m. ff*Uv-JSf&S««. 2 5^ (*/c»SHii« 
> T'&4« 

(00 2 7) 

u K$ /ctt D N A 7^-?"^ > h ^ ®{*asi5{::affir ^ /c«>tc?qfflpJg6T'* * 

. -fy*)'/^-) 5t^C|pffCi5}SLTt^5 (ffi^l^. 2 5~5 00//m^ 

4"D(BJ|g«<r» /jv^ t^^t^lc <^;^tf 1 0 — 2 0 0 >/ mOiSS K v h) lC^a;*«> 

T s c 1 bJ fi6 T 4- It n ( *' * & 4m, s » $ u < w y ; > h « m « e »W k T ? i • 

*^^»C SBtt b t i3 U <?> X r 'J > >^ □ - fi^ffi U T I, ^ *o 
(0 03 1 ) 

n-:fT**a'&cc. ff»(CJiiaid*i5» xyy>^yp-::^u. z<7)zra-y^ 
<f>mm * a^E-r 5 J: d uif^ffl-r * it^^isiinmm *a t , * ^ uim^-ttisK t 

*t^T. ±KXy«;>^3^n-:/<0^-y ru. 1, 4-v^:tXlx< 0 
. 1M*':rBl^h»;'>A(02 5-2 0 0inM>8Je4»tC, 1 5^^(S|-2B$ra>fi>H$ 

(0 0 3 2) 

lc4-*o :fViia-n^<7>^ oUimi^mt^^9l^^r^}Smt. «*ttiRS€ 
iSJ!re»§l*m$nn:iS^u. c<7>^"'^-feP-/i'tt±!erp-':^JC-au:}g3)l1-^ 



^'biaSgJaU 2 5 — S 0 O/imT* 10 — 20 0 ;*m<?5la@T'*** 
{00 3 3] 

(0 0 3 4] 
(M. S*£«5^*>J:V'5fem 

[0 0 3 5) 

(A. !iaftta^«c£) 

|»S> ON A;i^«;;<^-i2\ ^^-^U^T^K (ffl^UT, dATP. <JCTP. dG 
TP. dTTP) . :f 'i^^J^U^t^ KT^^-f -7-, tsJilf2m<D^^^> (ifi 

(0 0 3 6] 

. 6 8 3. 1 9 5#.P)m4. 6 8 3. 2 0 2#i$i:t/ISim4 . SOO, 153 
(0 0 3 8) 

8/7 19, 1 3 2^#J<fcl/fSIS6 0/0 2 6, ^ 2 ^ U ^IfiZZiX^ 2r> 

#ha-y (hy bo t rope) t*. 3f y 3-5?^?^*^ K^^-f ^-(0»52'^ 

iSa <T4*t^^. 0. 16 5M NaCI) * S^BS U/cJ-S-^u:. *^z:M«|(75X 
>^ii'e-t2 0%fei±WftB^'*^*ft«<^ftJ961»K^S^o iSiStUT, 5 0 

'r^H*7>vS'3> (HCT) ^^r**S^. ^Wtl&MU/v-f'^hDb-:^^^ <h 
y bo t r op i c) $<#1£«$¥T« HCT». 8 09^<0— ffilfid^-^iaT^^ 

->.^o/t-fitat<ois5<7>«ifcBjte*Kiai t BTSEtcir «/^< ^-i -tf- •>3 >jr 

(0 0 3 9] 

fl«» »*K«. ^f«Jl2P-;H*2 0-1 0 09$T, J:»>»*t<tt20-7 
09<T't^^T*o <6<0a«^^t'&«&«. (a) C<?><b^4S<01^«TT, glSgStt 
«j*Sr«I«. 45J:t/ (b) Si«?«tgJhT'J3ii»€^fi£U. ±KSf5iiST-f > 



2 0 0 1 -5 1 1 3 6 1 
^?';>'7'ra--7ttt^}, NASBA%^B8a>c:i:) . (lcr, S 

^*^{5SI5) . R N AJta (Lizdrdie». Bl o/T echnology 
6:1197. 1988:Krafner6>, Nature 339:401. 
1989:Lomeli'&. Citn. Chem. 36: 1826. 1989: 
5HS«I^»53. 7 8 6, 6 0 0^S#KOCi:> . T'-f yT\^>>^n'f'< ^ZT 
l"i (L i a n g H^tJfP ardee. Science. 257:967-97 
1. 1992:Liang^. Nucl. Acids Res, . 22:576 
3-5 7 5 7, 19 9 4) /^'4:lC3S^<o fft K«. CO«S^-Stt, 

N A-1^';> ^--b. ©jiltf T a q O N A V > ^- -fe' . Ventu OIJ 
SIS) DNA*'';^5-ii\ Ven t« (SliiSI??) (X:^V-) ONA^'J^ 

P f u DNA#yy ^-i2<rif*ffit^5»#g baiiSi&T'*5 
, cn^.<^SSt::-::>v>T. £,S<r]eili>S^J:t/2€5<0*^:f >US)5aiT'^^o ^ 

3' *at^T«* ^uifsi'^w^t^KfieyiiutJfc. tii«sn*«»cs^wtc 

t/^«r^«¥<RU®»T'** Aosubeie». Current 

Protocols in Molecular Biology. Green 
e Pubtishlng. 1995:innis6). PCR Protoco 
Is:a Guide to Methods and Applicatio 
ns. Academic Press. }990;Sdmbrook^, Mol 
©cular Cloning:A Laboratory Manual, C 
old Spring Harbor Press, 1 9 8 7 t^B^OC t) • 
±8e3E^'U^^ KU-fS6!n::4-PO^*^^'>52'7U':*^^ K (dATP. dCTP 
. dGTP. *iJ:l/dTTP) X'^^iftrz. K3I^S/J:tf*n<f 

1003 7] 
[0 0 4 0] 

(B : n^<^m^<^fcif>oum) 

(0 0 4 1 ) 

fflAtf. o^:^c*^t^r. fiafo3!cS^a>m^ff:^(i. 0. 0885psiT*»).- 
1 0 oricfctxT. fta#oiRa<oigm^«. i ?. i s e p s • rs>^<. a 

iBic. a^€ttt»r*K:^twr$^'*7A5o *«e9«c. nnvfcm-:»tfm9i, 
j:i/}%^rP 7;^ (mis* nrv^**^^^<?» jbic->-;t.$n*«*:^<f>~A' 



[0 0 4 2) 

rtSJEtKi5T*/c«><0fc';t h> 1 0 5, «j^«^^Til2>t?- 10 6. 
(0 0 4 3) 

^^^(01 oO^JSaStiliCitew^T. (106) tt. CC0*^7, *>J: 

J:<^;aa<Ot?'r:x'tt. jaatSf&^bur. j3t«SiSi:#Bi;^#v K?>igia*tt:l5e 

10 0 4 4) 

*^^<o«F*tt^iiifftfi5«tcfct^T. *jKSi<7)m^» <i 0 7) -s:(7>a 
^^n. ^ur-to)^^ w<-rt<7)»ss^<^fa^«f-"H u t t> 5 c t r 

[004 5} 

®J|S* J: lf«3fe|63featS*3 J: V^ff C J: o T« ^iaSfl«)tC^S*3<t d 
phophor) Y^ - ->'><:^"4>«* C C D^taiStC J: ^ T3ia<fc$ 

(0 0 4 9) 

V -^UT^^ttdn^So (mAtf; jfcS?^»ttiJSSO 8/7 8 6. 8 3 5#. ^ 
go 8/7 8 6. 8 3 4^, f5»0 8/7 8 7, 5 2 1 (9^0 8/8 9 8. 
18 0^.^^0 8/8 9 8. 5 6 4^. {^^0 8/8 9 8, SOl^. 
(C, ®jgl^B8m9 7/2 7 3 3 1 ^x 1^18 9 7/2 7 3 2 5'^. ti^lffSimB'? 
/2 7 3 2 7#t#H<0Ci:^ Cne^^ru. ^0^(C45l>t. ^^ffl»=fT' 

^^tuTa«$n«o ) ^stctt. i^^^f} ^"f-it. uTiM$<i*» 

[0 0 5 0) 



2 0 0 1 —5 11361 

(III. smsiftojisaj) 

a^nSo i1i$aJSft^?c^>\,»tUs :r 'Jn3f^u^f- Kr^-f^-^ 

[0 0 4 6) 
[0 0 4 7] 

b) */!iU«tS^t±iaig "S. »«P) <7>.t 7 4«ai5JBE4 

n^o S5^tS^^*U. V e c t o r Laboratories (B u 

r I i n g ame. CA) A» e>?!)S3 n Tv^e, :^ h hTtfi^>li. JSlSfA 

ei|g-K*i*lXCC0;^/5t«il>fcSa«iaS«fflUT«aj$m^5^ (Pr i nc 
eton instruments. Pr inceton. Nj) » ^OJ: ^ U 
SS^ffit^T. — ffiCJ51 0. 000;iMX1 0, 0 0 0 /i M<7)Sfift3!f:;^=* + > 

[0 0 4 8] 

tUTti. ««5>ifffJfe (MS) . (I R) , «SW (UV) . ^iiXf^itif^ 
tfe>tl. MS. t Ri5<tV*UV»f$7^ K . f LTMSttllt>$?*U^^^^3«c2}ie5 

2) f-yti. 1 O-^^-l 0-»t/W#atT*«3'&. »ai?n?5i« (3) ^^'li 

i:*^»©?n^MO MCjg^^H^*) tWrSofe^W:. MO I C^-JUTifil* 

^\zit. r';>*-j »t^uTra«fl?iu:«fsn^#*« (4> ^^^u. \ 

<5) ^'Cftt. ^<0^»^'"*'»^tTt**I3|. MO lJ:Tf7t>n^« 
(00 5 1) 

%%n<n%it^^ t tz it^i3Lmm!^'n^\z ^ o r«ai $ n * i: t ^^ftEi 5 n * ^ 

T-L-XO TTJ a^^ti, T«tt?*$ni^5o I5J«C. TS-^CT-L-Xfi 
[005 2) 



fflTS/cfto:^^) jc^ism^ti^o c<o:^'Sti. tuToxmn-^t^. <3) 
wi?t4jei-^cj:oT»aj^figT'*$. xtt, (b) mm^ i\fz^=f-^^ ^ Xiz 

cfcoT-^aU (^Ati". HPLC. UmyAft) . S^eet>CC:ifi£$nfc^^lC^,V^ 
T®t;ii$nTi.*4t*<Si£1SS?^KMe^<X?S, (c) xO^Cf^:. -t<05»-?"ft 
^?*e»«JBJT*XlI, iiilf <d> ^(O^lf^s |^^3fe^jBc3riS:$Jtli«f4« 

[00 5 31 

( I V. 

♦xt#$o mu\ l»^faK<7>«»f§ti. iSAcoiti£^s>*^, 3JSo;^^^->':f 

[00 5 41 

(A. 

)t»O^Sfe)D!fi5fil*ft. STFOXH^-^C. (a) SJR^nfcSW 

»^J5)f^5»^^<t*n/c<SBt5>^%^l3tT*XSTAorx ZZT99~lt^:^0y 

ni9^. XS. <b) ^<7)4?^jtfJ^*^J8lf 5X11. (c) ^<7>4r^^^<^)^ 

0||SfeEttU*$t,>T, ^<05rC7tt^5t». JMt«li«fifT*»;(5S« 

cc T S *fe*t:«^»ft?|-7 - * - c* . 5Ilf[^«0/c yA«)::<4^r>«l7^>C 
tC-Pi>T«S?nTt»5 (Oavies6> Nature. 371 M30. 
1 9 9 4) 

[00 5 71 

[0 0 5 8] 

af£^Si:*S * U D N A 7 < V >5^ > . i|#3£<DtJ^ > ^ 

<;>1 ia<ODN A^^yj' >h05}43j^t'S^to fll-»<DDN A^-f >*'-yV>'7-< 
V-^ftt^SA^iS^fiiffieJ^r'** (Jeffreys^. Natures 314: 
67-73. 1985:Zab©aui3^t/Vos> 0tifH««Fai)® 9 2 4 0 2 6 
29. 7. ;Vos&vNucl. Acida Res. 23:4407 — 44 
14xt996;8ates$. The Impact of Plant M 
olecular Genet ic&. 14 239 — 255 B. W. S 
. Sobral£Bx Bi rkhauser Publ t shing) » 0NA7 

>^-r';>x-< 4*3e^DNA1t>r-ri/A»^<;>l |fi<^DN A77^> 

>K7)«i^5^t;o a>»a>DNA7Y>^-r'>>T-<>^^a»j«f. m&mm^ 

«HT'*»; (Jeffries^. Nature. 314:67. 1985: We 
I s h^J:U^Mc C lei land. Nuc. Acids. Res. 19:8$ 

1 . 19 9 1) . cn6tf>tJtA.ir««« («3iir. pgr) ««ffitr77^' 

10 0 5 9} 

4:0)7 -f>*'->^';>h«»j€($«T**»<oai«tt. (^^tf. dnas 



«^ 2 0 0 1 -5 1 1 3 6 1 

[0 0 5 5} 

iLlX. ^tfei5t&5-»t>y;MCi5<.^T. DN A7< >*'-7 V >7^-f >':^"C04$^*i%ffi 

tt. -fl£e*>tctt. -s<?>4'^<t«e77^r"p'>h«^UT. -tos^. ^<7>7^ 

'>->>h€lt'fXtC.^:oT5>a-rSXlSt^^TSo ^ <?>^?' < X^SXISU . 64 
(0 0 5 6] 

^g*65^^&eE*Jtfill/r^.^* (B o t s t e i n ^. Am. J. H om a n G 
enet fcs 32: 314. 1980:Oonis — Kei ter. Cel 
I 51 :319. I987:weissenbach^, Nature 35 

9 : 7 9 4) » G:ntimm^B(r>m^^<Dinmff. ch^codn A#s<4<ofii^ 
^^^7-7^ h/nm^u^} oi635*4a)jRafi*i*t^ai o-a^-tf>±s9i* 

a*»*ri57 0 b f>0>^m^m-f^^-i<7Q'*t'r^'f hp ^-f ^aifTr^-f h v 

HR8$nT*5>K 5m(C^g214T**; (We ber. 1990vGenomic 
Analysis, 1:159 — 181. Cold Spring Labo 
ratory Press. Cold Spring Harbor. NY;W 
e b e r ii^VWo ng. Hum. Mol. Genet ics. 2: 1 123^ 
1 9 9 3) . -J LT2 4 tVMmiAin^imLn^o SU'v'JKO^iati €:5T^ 

h:^3i35(fB»^$nTt^s. zti^ti^ru. -7>^A«i«^s<iDN a crap 

D) . 0NA1««57< >*'-r'J>x<>^?^ (OAF) . 4sJ:lfff«U:ra«a <p 
r ime) T^PCR (AP-PCR) i^^tf^n^* ^fi^Oy^mu^ r^Tff 

sicai^;? 5 nfc p c R y ^ < -7 - ^. wsookjohiIiS^' u X'iiM<r> d n a d 

NA7^^^jt> h/t^~>€^^s*5::4:icj:*. ^ >5*^i*?r-yy AD N A<0 
7^-;^;^>h<;>Ht?Sc«-3<o a^^?n/c/N*5»->w. iiisy^-r^-c?>g55tjfc 

-*DNA±<D«aO)»m-?0tC7'^--ll'$«*» Cff>aig^Stt. y^-fv- 
[006 0] 

3s«r$DNA7-f >^-:/y>x<>^^ttm*'Kt2dnT^»;. af l p t 

^dn^ (Vos^x Nuc. Acids Res. 23:4407. 1 995 
) o AF LP«rt^U. it^gc^tr^yy A$9^7^Cf J<> h<7?<«ai<::afe-:>§. 
Tfi»a>jeiS«/ttt^I«14(7)DNAC«Sen?§*o ^SICU. C<Dt$tSU. -Sf* 
y AD N A^O^-mi&E&^OJHSS^^^f p< > hOiaiRfi«}iM«ica-:><<, c<7>ttW 

tjL. 3 0<7>X«%a^T^ : 1) DNA7^^"-><> K7>ife?KS^J:t;f'f(0?ft<?>:tU 
=f5?^7U';t^KT5f7'^«-<oaS. 2> »33lffl (sets) OMPa77^^>h 
3) itS77^-J<>h<7>5^W» ®l8fi7?':f/>K0«l»U. 

laiitf. page. hplc. *fc»ftbo^'<7^<of>5te38:£) cjr-^rBTa^b* 



{00611 

tur«ai?n^o hp lcs/cU^up^u^i-^^ K>rjn3S\-;*K«, m-s 

ti<0!Ett'-K 'J T ^ 'J /I'T' 5 /WT'C;)!*® $ ^ O N A <0^mi*K * $ H 
PLClC*«DNA77^f>>K^»ffl*'&t;» -t<^««Sn^ONAtt. I$S& 

{0 0 6 2] 

^<a««$ti/::PCSittc#5t^T^ffi$ns« >^:c. i^^mi. hp Lc$fc 

10 0 6 3] 

Monk, Uancet3:532. 198 9)* ^^T $f ^ftSW^f af5^K« 

11^»tC-Dt^T<7>;^':'y-->^"3?»f»rfiEi:<f (Sidranskv^s S 

cionce252:70 6. 1991)« Sfz. ^^omxi^t^iBB^mB^ 

^uiiS^. D N Aee5ij-2»^^-^-r5>-:^ii«. ins^isis^^^^u/c^ 

(0 0 66) 
{0 0 6 7) 

U*^ K«>a*WT*ffl«, 3C<tUJt^««€^T (Naylor^. Lane 
et337:635, t991). JcoTi^d f*jS5 J^-^-y ^ 5^ 

*Vf9 (Orita. Genomics 5: 874. t989;Keen 
, Trends Genel. 7:5, 1991), ZO>ZtUmi^^nitON 

(0 06 8) 



2 0 0 1 -5 1 1 3 6 1 

^isg^U, 1 SSJCrtt: 1 0050 N Alt >y/v^r-fr*fflv>T. Sitfetft-^o 
c^r 4 0 0-6 00) « IjgoT. Sf^<7>***»iCi$W*v^<0)!>»d>^S44€EI 

ia»«)5te^fis*s) c<opyp-f-tc*>v^Tu. m-o«*ejg^s«-*s 

o ^cosfs^, m-<7>5>faxuj;^<.>TfT9o f>sx?2iz^5v^Ts;^^t>tire>n 

ttlMT* <T^*>%* fiSX'^^ hPZ-^^'^fCOt^T. 400'-600) • 
{0 0 6 4] 

<B. ^n^iti) 

ofcifxn^AB^^ujyi^mmr i><r)imnr'^^i/. 2 0 o*^ASf5t»i<»t: 

T^U & (Olsen, BiotechnologytAn Indust ry 
comes of age, National Academic Pres 

s, 1 9 8 6) • cn&^»«>^au, mm.w&^^\t^&zrmt\^tc7 ^ jfBi 

[0 0 6 5] 

T** mur, aiB§P<0^«>l»T-r^i^lff€l7V^?#* (Ho I d i ng*^Uf 

-35»U * ;t , flUft^jRJiJ'^o^JSt * 3r y :^ 5? ^ u * ^ Ky p - ::^<7>M < :f^j^^-\f 
-vaXC^t^-r^. ■^•(D^^jfe-(b^a^^^M/Tf^:£?tl'f^* (We tmo C 
rit. Rev. Biochem. Mol. Biol., 26:227, 199 

1) c -tefi^ic. zoinm. «^t1£^«»m'J:J3?^u;tf^KM-f:fi;^^< 
$njt*y:J5?^u*^ Kyp-^<??7'^•^ic^^r*•^o/^-f :^y^r-<-tf-*>3 

»J<0^j^ti, 3* <7)JI?$^&'e.2#Ba><aa7ffie?j£5«t^>t4UTi:^'7y^T 
y :^5: U:t^ K:/5 P C RCfet^Ty^-f ^- 1 UTYtlBT 

j&f, 3* ^^83»'&3©BOfiltt-43v>Tr5'f'7-tciR»ri2i*n^*» zfiity 
o<o»a:ae^^»i*«cjttuT/V'f :^y4f-f:<'u/i:/7-f^-<03-p<7)3' 3?^? 

<*=^cMUT/^'^ :?'95^-f xu/cifl^v 3' *2l|*"&<7)^3<^au:*jW5 i 
^>l-7v^^a£U5 (N ewt o n €», N u c t . Ac i d s Res. 17: 
2503, l989)o 1 bpi;^vy^©«lB(C«.«IC»« 

{0 0 6 9] 

(c. ^]Rya:7<-;i^/f'-f 77»u>->+^T'-f :x:^K> 
AaoJ:7^««3l»tatt. -lti&<^ryAtCt!>1 0 0. O0 0tf)»<r*5t15^ 

-tn^t?)?^, *s^e><i 5%if^is.<^m^<^mmT^i^\y 

UiSaWffiibtt, T'<Tate^mK:*fit*ffi^b(::J:-»Tettd*i«o r'-f 7 

[0 0 7 0] 

*^aB»tcra^$nTv^5j:^ic, ag:^«cai5^ (1-2, ooo> <o^m^ 



xetis^T*. 

10 0 7 1 ] 

a (PAGE. HPLC^t') CI, B6«K?)2o<0*^6«lKr4IBI«>mRNA<7>^ 
<«1 0. 0 00-1 5. 000<?>mRNAa) tr^Tpf 

{00 7 2] 

@*^*«±<?> 5^ ;!C(7>x -f 7 u > V i» it'T' f -f tc J: o T»ft o r 

WfcU?ICfcl>T%SUTt^5^4i<7>mR NA«*^, a5li:^*i<fc?/ P C RTmRN A 
^3;^d9« c D N A Be$U (iH^r « C ^ iC o T yuJ:T'i&jSthKlc 
$nt§5tc>9/5SC3^-:5t^Tt^<&o fW^gUU, 3-:><?)1ffilfeee*U=ldTr 
^-f -^-li, e63<D«l5$ /ciiK3pt^^a)ni R N A 

0 oo«)jt«^coi6m^^-4'~-r*/i«>, '>i-< t t>9-pa)»<rofcfift<^>r 

100 7 6] 
(0 0 7 7) 

Landegren^ (Landegen&v Sc t enc« 24 1 : 48 
7, 1 9 8 8) CJtoT^WIgjfi$nTv^*J:->C, * U 7 U-^^ KSgT' 

•y-b-f (OLA) U> :k^:k^<^bX^mT^Yyi^i^^ii^&LmS^n(Dm^iZ 
ffiffi^n^c OLAWJSStt. flfi^iOON A«fit>u2v^icS5lSUT/>'f ::^»;^'f 

,*:oT. l«2KO«f»-«t^4S^*^HI8^?nS (Barony. Proc. N 
8tl. Acad. Sci. USA. 88:189. t991>o$ ^«^<5&^ 



i}^^ 2 0 0 1 —5 1 1 3 6 1 
:*%-<i:t>i. 5 0 0O«i«SS;53!i^. S?STmS<; 

1007 3] 

(Sokolov.NocleicAcid Res., _L8. : 3 6 7 K 19 
<f 3 DiI^.O^U3 5I<7U:t^ KisJiU' ^ 0 iaScCO^ U =f 5? ^ U ^ Kj3'm~<') 

^Uoy^anZlS^T (Kuppuswamy6 Proc. Nat I. Ac 
ad. Sci, USA. 88:1143-1147. 1991). 
t00 74j 

NAtt. *gja$ n^d NT PSttid dNX P^ DNA^^^'J^ 7 - "bAf^^lflT 5 
Sbfl:tcaja»n*» iSiaU/ctt(l£$n/cdNTP$fc«ddNT Ptfatv^idS^n, 

10 0 7 5] 

Bd?h7>E5a<;)«i««»t«>a>»ST* *o ^<o«i6st»tt^ n** k Jiic y »j 

C00 7 8) 

^fe<7>ll;te©«T'tl. :t»;rJ5?^U^? K5Sfe7'v-b<«, WTc?) 2 0(7)55fg.L 

>t^u^f-K (cnu. n'i^^/it>^/>f|§Aa^*lrt^^) i*.. m^ouAtT 

--i;>-jf$n. -^tr. ^^(tt§«H4*^*ntt*^<02o<oya-^U:T4 D 
NA »^^— (fCCJ:oT5t85n*« — 5©||»aS»r-IJ:. C<03* W^r^Tttt: 

- - :f coaigfe * i;f^=&«2^fi5tcafe u >t i^'-K- ^» - ^ a - 3f (c o t ^t<o^ 

100 7 9] 

t'^^xkyp-^^t/^-f^^y^^-rxrexist^^r*. ^<ott3RUT4 d 

NAfBU. Wxii". i?*U<{iLC*/c{iH p LCic<t-:>T. ^jSe^a-:>"€ 
[00 8 0} 



-10— 



* 7. if^fy 5tre»nTt*«.-e <?>?ia y a - 7*u 4 o<os*aa)— p trjr * n 

<0«5t;t y n - ^±<0 ^ < X(7)taJfi . «l: t>* f <r)W^-fu - 3fC o 
[008 1 ] 

[00 821 

(F. \^inrp'j^<) 

:mig<7):^7"'J>^f:3''0-7* (spring probe) tPb<0 
Tl^^M^y^ (arraying tip) <?DKlK) 

(0 0 8 61 

X P 5 4 P;^7*'^ >Cfy'r:i-:fU. Osby-Barton (Everett 
C h a r I e s a> 1 SP1 (Pomonav CA) > *• ^StAT C<;)ya- 
:^€r. S?a«B^'-f -^^> KSSfi;^ h-><t>±<0 f^yy^'^> (t ip-dow 
n) J (CESL. ^UT«f>A''^JEE*T*^0. 5 cm. 'e(7)H<0±€^l!fr$ ttit 

• sasaarasuT. ^jRfl)*^o, 0050^(0, 001-0. ow>^ 

[00 8 71 

OI|3Sit«^UTv^*o C«>:^afeT'Ii. 5 6 9^^''J-ba-/»', 0, OlM Tr 
is.pH 7. 2.5mM EDTA. 0. Ol9< 1^)V:3'yn.t>^l/\H 
v/v Fluoresbrite Plain 0, 5 ftM 7PX7x 
7(2. 5% W^'y^-J^^) (Polysciencos. Warring 
ton, PA) «»&«*>8^*f|9$3*ti*o TU-fiit Sl^ra. C<0j§>au:5m 

$&c. 'pu<t^\ 0 ooa:««&i5i'e'-y^'Tyya/t»M-ft«?«n». cn6 

[0 0 8 8) 



2 0 0 1 -5 1 1 3 6 1 

£a;fa3^^<?>ft»T'** (Kafatos^ Nucleic Ac 
ids Res- 7:1541, 197 9) * *«§^$tfii5 J: maSCO/^ < 7 'J 
-f -b - -> 3 >i$iSU;*:fiSa (Feng, Mol. Cell Probes 7: 
15K 1993),a^?'^-f/i';i($ethabutr$ J.Med Vi 
rol 37:192, I992)v CMMi^'y-f (S t u y v e r t), J 
.Geo Virol. 74:109 3, 199 3) *> J:Umf6'^-»l''^^0 -f 
X (Matsumoto^, J. Vi rol. Methods 40: I19> 
19 9 2) €«t;a'»=>SJ4ll5^^aiT*Jtd!>*C«mJi<«S**lo-3ttTv^5 

« 

(0 08 3) 

ogel$teine>, NEJM 319:525, 198 8) « i&S^. 

<0^^iiJiO\'<'^iy<^^>^AB=f- (0lil.Cf, c-myc, c-j onl5*?>'f 
a s7T^y-) iC^W«S»*^l!«S«*irt^*« K-r a s;^f>it& 

Jt>^l31^$nTv^* (F I n k e ! s t e i n ^, Arch Sur^. 128 

1 5 2 6, 1 9 9 3) o C<0<fc9tC, ^^i^Jtliii. 9^^<Df<^ ~>fi^V^U.iSii 

ffltC^stf^TP 5 3*sJ:t/K-r a s -23g»f»JWr0^m<?)ffl*^.T^ ♦iTt^* ( 
Pricolo&,Am. J. Surg. 171 :4l, 1996) » X^fzif-y 

h *C * It 4 *'>tf>&aic *5t^T * T * rfigcc «r 
[0 0 8 4 J 

JUTcoiD^^tt. uramsn. ^E^TU^ct^^ 

(008 5) 
(ll)»1$9) 

mum^ :«fi5 5it/il8*t4:^7'';>^7'a-:;^€fflw^fc7'U-fMSa) 

^$i^Ax/w;^€^t>^^#, ?^cc(7>x/<'r:^«^i5g$$n/i:>trv>^^7'p- 
::^'ei^ett:*:t*lc?BS«!>6nS« yp-7^«)|gOB*«<$T*^i!>tcf*flir*4t!5ft 
aeS5f?>fi!^tc ^^tr. trz (JIS^-JSI^* t > 7'P - 7"© 3 - 5^ >^f C 

;^yu>i:^"7'D-7^u^;^K<4t4^^* t<.^^>*T'tt, xy^)>^fu-'f<r> 

^•y^U. 2 5-2 0 OroMWl . 4 -vf-*:^U-f ^--'I'iSjS. 0, 1 M * 
'^^T^hU't^AtlatCl 5^}-2B#l5J«$n5o i^^^Xl^< h-fl^iX. ^^f-f^ 

(0 089) 

TU-fitj8>6». 5 69<^'Jl2P--fW«3j:i;f^fflWT3»feUfc4 4S<(05K«»^ 
ja^-,rt^*o 7'U'fib^'y7't7'U-f4biS>$4»C2«?fS55 mmiSTo *v^T', 
y^a-;wi^t#r*^vv^«:P'iJy Hc^v$!i<»Lr, v-y 3>*)x/\jHwi 
2X6-5f'; y K4'7 2cOta'h>^^^ Kiy»;> hT** ^M^nttXA^-^ H*. 
iaS*f|t>»1 0 0-1 5 0 $'7P>T, X^iiy hrSi<r)JSmU'¥'^f>^^'P^^V2 0 
0 ^^?P>T&S* EI2tt^;3t3nfc^f»Jv K<?>CCD;^^7-f ^->'4^Tp 

[0 0 9 0] 

(||JSffi4 :7'K5j'';=J5iC?u^^K<;>jtfe4$ai) 
l^a^yrys-^UJj-^K (0. 5;tQ/i* l<^7 5;* I) <5*-^**>^U 
7'^>GTCATACTCCT-GCTTGCTGATCCACATCTG-3 
• ) &SaT30fM3J, 2 0^ I (?) 1 M**:?®:^ hUOA^'TS l<7>2 Omg 

56% -SfUirP— -H', 56ng/^l zf5l K, 0, 06mM 

H';'7A^J^I>*0. 3mg/ml a^bv7'5l-»u*»e»«r*o C<07'U< 
^t^-y^t 2fi?IB|7»U-l'fb3$»iC5mras5^o C<?>5S>a€«J*T«^-y 
y4P;}5-y KC<fc*;^t»bT, ^'JX^UV-f c> (PE I) €3-hU/^*>y 
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fitcX^"/ 0 0 — 1 5 0$^n>T'. MB)<0EJfiS«4>^ 

T'2 OO^^^nVT'^^o 7U-<<fca>t$, 0Xf\OmSJ5(0PE IS 
lit^ t S^rai 0 0%a>n-^^}i'€O*):^ K>4'C7) 1 0 Omg/m I n/v^ 

la. 0. 0 1M Tf is^HOO, 1M -^^y *>>T':/a-y'7b. TensS'iW 
ig(0. IM NaCt. 0. 1%S0S. 0. OlMTr is, 5mM ED 

TA> r-4i2i^>>T*. >^?t^T. j;iM:r';=f"^-«:^<^*i=<"5^Mtu/c<aiSf^ ( 

5' t:^^:^ — TGTGO ATCAGCAA6CAGGAGTATG— 3* ) t 
2 0 5>ra3 7 CT-M-f ^'WX^JiJ. *V^T'. 6XT e n*j'J:t>'2X0HS ( 
0. 0 6M T r i s V 2 mM EOT A. SXDenhardt i^i^. 6XS 
SC (3M NaC 1,0. 3M '?X>K:t- h M A, pH7. 0> x 3. 6 
8mM N— ^Oa< ^Hf Jl'^ 0. 005$6 NP — 4 0) Ti&i^l^fzo 
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o EI3«4)5$n/:<gi^^to ^t>n/cSi'h;^^-7 h«v NIH image ( 
National Institute of Health. Bethesd 
a. MD) <r JroTi^^erSilittSTJ^t 5 %«>^»*J*t^t!j 1 0%<?)^»«>r 

[0 0 9 1 ] 

2^<J)Vm^^)^ (- K 5* — ^4'>iU7'^>— TGTGGATCAGC A 
AGCA6GAGTATG-3* . ?? 2 , 5* -^4^->iWr5: — ACTAC 
TGATCAGGCGCGCCTTTTTTTTTTTTTTTTTTT-3' 
) SO. 5 >/ I T'!?»J><?iC. 5 p l<?>2 Omg/m I aifcvT'i?;!.* J:l/ 

2 0;i i<oiM siar-3o^ra, ^jgfD*i oo^it 

/^'^' :?«;5^'f-b'-V3 >lt. C^»>X/\fc0. 5 /< g/m l <7)^S^7■9•t'^vV;t 
^->^''-tz:^ hu:>*K7't:>'>+»Cl S^BjaU. ^5:v>T', 2XTen. 4XT 
WS <0. IM NaCl. 0. 1% Two en 20.0. 05M Tri 
s> T->*;>1-*» :*V^T, 3<?)8i/h:^:1f'7 . 0. 4mg/ml 4-j«I*^ 
V <0. 0 2%5Sm*3g, 1 2 %p« PBS) 

{0 09 31 

1 ommi^t^^-< :f*J^'<Xr^'M^^V:i<DiZ'y hit. KkMm^<^ 

i^izt^ L xA±c)^^m % ^ I. . ^ r iftisaisco :t y d # 2 € ^ t; ^" k t 
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mm 2 0 0 1 -511 3 6 1 
(g I V c e r o I a n d) Ti5?R U«: 2 ^tf>Sit U/c ^ U 3(nii*^t>t>/f 6 

-f^b>S>K<?)S>>iC5mma-r« C<7>>S;«^«J#r$^-ya$a*'y HC<i:»;%SIS 
Ur. 2i! y K08-?«>! 2X6^*Jy h'i-/*J>ht^» S^^Urx Ktt-if'JX 
9^U>'<i> (PE I) - hU^vU :3>Ox/Nji<c7 2<0Si'h:^'^v hi 

y hli. 0 0— 1 5 0 c ^OXOaST^^-l^v hrao»B!EBiU4>*#e»4»** 

T2 0 0 i ^P>r'^^, 
[0 0 9 2] 

TU-fltcm^T. '>X/x±<0*S^<?)Pe iSeei 0 056 n-Xf'^l'e 
D y- K>4»C0 1 0 Omg/m I I3/^'7K^^^T 1 5 ^>i5J:^n -y 7 tK'P 
3@>5fe>*TSo ^S^tOlS^bvT'K^l'Sfett. 0. 0 1 M T r i z^iDO. 1 
M^y'>>T1 5^^1370^ 4XTen« (0. IM NaCK 0. 1 

% SOS.O. 01M Tris>5mM EOT A) T>5b>T^o 

if^^CU^t^K 5* -t':r^>— TO T 06 ATC AGO AAGC AGGAG 
TATG-3' £/\<:^';5f<X5-tf^o ^2 0^\-f :f U 5^ -f-b'- V3 >Tt4 

. K7)8-:>07'U-f *'j3<^a*^*>«^5ry=i*2e:fflts«iT*5* 

yrfJJ'^U^-f' K (5* -ts^r^:^ — AAAAAAA AAAAAAAAAAAA 
AGGCGCGCCTGATCAGTAGT) tt^^ ^-f ^^^^^ ^^'^ 
«)/^'<:/y4'^'f if'-*>a>tt^ Hy b r i we I I Sealing Cove 
rsCResorch Products International Co 
rporation.Mount Prospect. Illinois) 
r20^fSJ. 3 /"CrPJ^C^iC^^n. IKgt^r. eXTensv 2X0HS ( 
0. 0 6M T r i s . 2 mM EOTA, SXDenhardt iiSiS. 6XS 
SC (3M NaCK 0. 3M ^?X>^:^hyOA. pH7. 0) . 3. 6 
8mM ti—'7<?a^}^^A^^i^>. 0. 0 0 5H N P- 4 0) TiSfe^f 

[g|2] 

!2J2U:. :*:%^(7):^>*K^<$ffiLrP;J?«y hC.*: «;i^U/:7'U'f <0C C O :^ 
Z<7>K/'f >tt¥i9H^S*^ifetl^ 0 0-1 5Qi1^a>X'^i}^ 

E13«. :*:^Wl-e£or«ti!b, ^'^ 5» - <V e c tor B I u o) 

(Vector Laborator ies. Bur I ingarae. Cal i 
f o r n i a) ^^ffiUT^feU. -t UTCC D*^ 7*iJ:0^'aSafil*«t^Tffi 
-jSibU/C^-f -J^Q^^-v ^ (microspot) <OTU<*^r» 
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